INTRODUCTION
Portal hypertension is the most common complication of cirrhosis accounting for significant morbidity and mortality mainly because of variceal hemorrhage, ascites, bacterial infections, hepatic encephalopathy and hepatorenal syndrome. In patients with cirrhosis the overall incidence of variceal bleeding is about 4% to 15% per year. Fatal outcome is above 30% in the first episode of bleeding. Patients surviving the first episode of variceal bleeding have a risk of over 60% of experiencing recurrent haemorrhage within two years from the index episode. Because of this, all patients surviving variceal bleeding should receive active treatment for the prevention of rebleeding. Available treatments for preventing variceal rebleeding include pharmacological therapy, endoscopic therapy, transjugular intrahepatic portosystemic shunt (TIPS) and surgical shunting [1, 2, 3] .
Endoscopic treatment is a local treatment aimed at eradicating the varices. Since it does not decrease portal pressure, the varices may recur after endoscopic treatment, and patients need to receive a life-long endoscopic followup to detect variceal recurrence. Endoscopic band ligation (EBL) is clearly superior to endoscopic injection sclerotherapy (EIS) due to less frequent and severe complications, but EBL is associated with a higher rate of variceal recurrence [4, 5, 6] .
The data in the literature about effects of sclerotherapy performed on remnant little varices after endoscopic ligation on reducing of recurrent varices are scarce.
OBJECTIVE
The aim of this study was to examine whether recurrent varices reduction can be achieved by additional sclerotherapy of remnant little varices after ligation.
METHODS
Forty-eight patients with liver cirrhosis who previously bled from oesophageal varices were examined. Endoscopic therapy was performed in order to prevent recurrent variceal bleeding. All patients gave their consent before endoscopic treatment was undertaken.
I group: in 23 patients the ligation of oesophageal varices with a multi band ligation device was applied (EBL group). II group: in 25 patients sclerotherapy was applied after reducing the size of varices using ligation (EBL and EIS group). The examined groups of patients did not differ significantly according to gender, age, cause of cirrhosis, varices size and ChildPugh's class (Table 1 ). All examined patients had portal gastropathy. The exclusion criteria were: 1) association with gastric varices; 2) association with malignancy, uraemia, or other debilitating diseases; and 3) history of sclerotherapy or shunt operation. Beta-blockers were not administered during the study.
Endoscopy was carried out under topical oropharyngeal anaesthesia. Conscious sedation was provided with intravenous midasolam only in agitated patients.
In the EBL group of patients banding started at the gastroesophageal junction, and then continued proximally for several centimetres. The treatment was repeated at twoweek intervals until the varices completely disappeared or were significantly reduced to small residual varices gr I (Figures 1-4 ). In the EBL and EIS group of patients banding was also started at the gastroesophageal junction. The treatment was repeated at two-week intervals until the varices were significantly reduced to small residual varices grade I. After that, one session of sclerotherapy using polydocanol or absolute alcohol of 0.5 ml per injection until the total quantity of 10 ml, was applied. The sites of injections were confined to the distal oesophagus and intended for intravariceal injection.
Thereafter, in both groups of patients follow-up endoscopic examination was applied every three months to detect recurrence of oesophageal varices, deterioration of portal gastropathy or occurrence of gastric varices. Portal hypertensive gastropathy was assessed as macroscopic finding of a characteristic mosaic-like pattern of the gastric mucosa (mild portal hypertensive gastropathy), red-point lesions, cherry red spots, and/or black-brown spots (severe portal hypertensive gastropathy) [1, 7] . For patients with recurrent oesophageal varices, a repeated session of EBL was performed in both groups of patients. When rebleeding from the oesophageal varices was encountered, repeated sessions of EBL were performed in both groups until the varices were obliterated.
The descriptive statistical methods used included measures of central tendency (mean value -X) and a measure of dispersion (standard deviation -SD). The methods of statistical analysis used to asses the significance of differences included Student's t test, Mantel-Haenszel's χ 2 test with Yates corrections and Fisher's exact test. The level of significance was p<0.05. 
RESULTS
There was no statistically significant difference between the examined groups of patients in relation to the number Recurrence of variceal bleeding was verified only in one patient (4.3%) in the EBL group and also in one patient (4%) in the EBL and EIS group in the observed periods.
Deterioration of portal gastropathy occurred in two patients (8.6%) of the EBL group and in six patients (24%) of the EBL and EIS group, but the difference was not statistically important (p>0.05).
Gastric varices did not occur in any patient of the EBL groups and of the EBL and EIS group in the observed periods.
The same number of patients died in both of the examined groups. Mortality was related to the deterioration of liver function, but not to variceal bleeding ( Table 2 ).
All complications in both groups of patients were not life depriving, but some, such as dysphagia and chest pain, were statistically more frequent in the EBL and EIS group of patients (44% vs. 13% respectively for dysphagia, and 40% vs. 8.6% respectively for chest pain). Fever was verified in one patient (4.3%) in the EBL group and three patients (12%) in the EBL and EIS group, but the difference was not statistically important. Oesophageal ulcer was verified only in the EBL and EIS group in two patients (8%) ( Table  3 ). All complications in the EBL and EIS group of patients occurred after final session of sclerotherapy of remnant little varices after ligation.
DISCUSSION
Despite the fact that much progress has been made in treatment and research over the recent decades, variceal hemorrhage is still one of the most severe complications of liver cirrhosis. All patients who survive an episode of acute variceal bleeding should undergo secondary prophylaxis. A number of trials have demonstrated that EBL is superior to EIS with regard to the time required to achieve variceal eradication, the rate of recurrent bleeding and treatment induced complications. Thus, EBL is at present the endoscopic treatment of choice. However, EBL is associated with a higher rate of recurrence of varices, because the obliteration of paraesophageal varices is not possible [8, 9, 10] .
The effort to identify an optimal endoscopic technique for variceal eradication led to the combination of EBL and EIS. In combined endoscopic therapy sclerotherapy has been added to EBL either simultaneously or after the reduction of variceal size to small. Meta-analysis of the simultaneously performed EBL and EIS did not show any benefit to EBL alone, either for rebleeding or for mortality, and it also showed a trend towards an increasing complication rate with combined endoscopic therapy. Therefore, there is no rationale to combine both endoscopic approaches simultaneously [11, 12, 13] .
Few studies in the literature suggest that performing of a small amount of sclerosing agent on the varices after their reduction in size with EBL, result in less frequent variceal recurrence and rebleeding rate. Sclerotherapy of these little remnant varices after ligation is technically more accessible than ligation alone, because it is more difficult to achieve their aspiration by ligation. Also, it is possible that sclerotherapy may obliterate paraesophageal varices and achieve decrease of variceal reccurence. Thus, EIS can be useful in very small remanent varices after ligation [14, 15, 16] . There were also a small number of variceal recurrences in our group treated by the combination of ligation and sclerotherapy (16%) in relation to the group treated only by ligation (21.7%), but the difference was not statistically important. Rebleeding was verified in the same percentage in both groups of our patients. It should be kept in mind that the limiting factor in our study was the sample size, which probably prevented adequate statistical results.
After sclerotherapy, a higher number of patients develop portal gastropathy than after ligation, while the occurrence of gastric varices is similar. The reason for this is that deeper ulcers occur after sclerotherapy resulting in the development of fibrous tissue and that there is obliteration of perforated oesophageal veins, and thus an increase of portal pressure and redistribution in the portal vascular system [17, 18, 19] . These changes caused by sclerotherapy should be less frequent in a combined method of ligation and sclerotherapy of varices, because of the application of a small amount of sclerosing agent. Nevertheless, in our patients the deterioration of portal gastropathy was verified more often in the group of patients treated by ligation and additional sclerotherapy of varices (24%) in relation to the group of patients treated only by ligation of varices (8.6%), but the difference was not statistically important. In both groups of treated patients we did not verify the appearance of gastric varices in the observed periods.
The complications after the ligation of varices are rare and milder than after scleroptherapy. Chest pain and dysphagia are transitory. The complications of endoscopic [1] . We should expect fewer complications with the application of the combined method of ligation and additional variceal sclerotherapy for applying small amounts of sclerosing agents, which was shown by researches Lo et al. [14] . Nevertheless, in this study some complications, such as dysphagia and chest pain, were statistically more frequent after session of sclerotherapy in the group of patients on combined endoscopic therapy. Some studies examined the effect of variceal ligation followed by mucosa-fibrosing with microwave on variceal recurrence. Recurrence of varices occurred in 60% of patients treated only by ligation and in 16% of patients treated by combined therapy (p=0.03) [20] . Similar results were achieved with argon plasma coagulation after ligation [21, 22, 23] . A recent study by Monici et al. [24] showed that application of microwave coagulation to oesophageal varices after band ligation was safe. The post microwave coagulation recurrence rate may be comparable to that observed following the combined treatment of EBL and EIS. The presence of gastric varices increases the risk of oesophageal variceal recurrence. However, long-term effects of different combined endoscopic methods on the reduction of variceal recurrence after ligation is not clear enough for now.
CONCLUSION
In conclusion, the combined method of ligation and extra sclerosing of remnant small varices after ligation does not have advantages compared to the ligation alone, but more extensive studies are required. 
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